Introduction
Although the group Heteroptera has constituted one of the major materials for the cytological investigations since the last decade of the nineteenth century, yet a large number of its families still remain to be worked out. Of the Cryptocerata alone no cytological information is available for as many as seven families and Pleidae is one of them. Even in the families where some data are available, no attempt has previously been made to correlate these with the morphological data to establish the status of various families and sub families in Cryptocerata.
In the present communication the chromosome complement and male meiosis of two species belonging to the family Pleidae have been described and an attempt has also been made to utilise the available cytological data to establish the status of the Pleidae and the Anisopinae.
Material and technique
The following two species of the family Pleidae constitute the material for the present investigations: 1) Plea frontalis Fieb. and 2) Plea metiadusa Dist.
Both the species were procured locally from the ponds where they are abundant in the vegetation during October and November.
Most of the figures given are from the acetocarmine squash preparations. A parallel study of the sectioned material stained with iron haematoxylin after Sanfelice fixation was also made.
Observations
Spermatogonial complement.
The diploid complement in both species, as revealed by the spermatogonial metaphases ( Figs. 1 and 2) , is constituted by twenty three chromosomes.
Of these, three can be distinguished as large and rod-shaped from the remaining twenty which are round or oval, differing slightly in their sizes from one another.
One out of these three larger chromosomes represents the X chromosome which is otherwise indistinguish-able from the autosomes during the pre-meiotic stages.
Meiosis. The nucleus in the pre-meiotic resting stage is in the form of a clear vesicle without showing any heteropycnotic body (Fig. 3) . During leptotene (Fig. 4) part of the X chromosome lies near the polarized end, while the autosome like region lies along with the autosomal bivalents.
Again in the early diffuse stage (Fig. 7 ) the X chromosome can be seen to be constituted by a strongly heteropycnotic region and an elongated autosome like region, both exhibiting a clear bipartite nature. Soon it starts contracting (Figs. 8 and 9) and ulti mately comes to have a rounded form in which its bipartite nature is com ptetely lost. The diffuse stage reveals in addition to the X chromosome a plasmosome which does not always remain in contact with the sex chromo some. The autosomal elements reappear in the diplotene stage after the diffuse stage (Fig. 10) . The nucleus, in both the species, at this stage, car ries eleven autosomal bivalents and a single heteropycnotic element which represents the X chromosome. Unlike that at the late diffuse stage, the X chromosome is not rounded but is in the form of an elongated bipartite struc ture. The mean chiasma frequency per nucleus in Plea frontalis and P. metiadusa at this stage is 13.75 and 13.00, while the terminalisation coeffi cient is 0.51 and 0.52 respectively. By diakinesis (Fig. 11 ) the autosomal bivalents as well as the X chromosome undergo a good deal of contraction. The mean chiasma frequency per nucleus at this stage in P. frontalis and P. metiadusa is 12.05 and 12.00 respectively and the terminalisation coefficient is 1.00 in both the insects.
The metaphase of the first meiotic division (Figs. 12 and 13) does not reveal any group pattern and exhibits eleven autosomal bivalents and a sex chromosome.
The bivalents show co-orientation, whereas the X chromosome exhibits auto-orientation.
The chiasma frequency per nucleus in both the species is 13.00 while the terminalisation coefficient is 1.00.
The metaphase plates of the second meiotic division (Figs. 14 and 15) again do not reveal any group pattern and each of them carries eleven dumb bell-shaped autosomal elements and a single rounded body which represents the X chromosome.
The latter lags behind the autosomes during the ana phase II (Fig. 16 ) and can be seen going to only one of the two poles.
Discussion
Status of the Pleidae and Anisopinae. The Pleinae along with the Notonectinae, Anisopinae and Helotrephinae were described by Distant (1902) , Reuter (1912) and Pruthi (1925) as sub-families of the family Notonectidae. China (1933) , however, gives Pleinae and Helotrephinae the status of distinct families, Pleidae and Helotrephidae, while he places the Notonectinae and Anisopinae under the family Notonectidae. He is further of the opinion that though these families are of somewhat obscure origin, they form a natural group showing a definite sequence of specialisation among themselves, the Notonectidae being the most generalised and the Helotrephidae being the most specialised. Pendergrast (1957) has also described Pleidae as a distinct family and has grouped the Anisopinae and the Notonectinae under the Notonectidae.
Cytologically the Notonectinae and Anisopinae (Browne 1913 and 1916 , Poisson 1927 and Jande 1959 and 1960 resemble each other in having a large size of the cell with comparatively small chromosomes , a pair of in chromosomes, regular group pattern of the chromosomes at metaphase I dur ing the meiotic divisions, the autosomes forming a ring enclosing the m-chromosomes and the chromosome number which varies from 24 to 26 in the Notonectinae and is twenty six in all the species of the Anisopinae known cytologically.
They, however, differ in the sex determining mechanism which is XY in the males of Notonectinae and XXO male and XXXX female in the Anisopinae and in the division sequence of these sex chromosomes dur ing the male meiosis. These differences in the sex determining mechanism in the two groups are insufficient in themselves to raise their status to the family level since the sex chromosomes in Heteroptera are constituted mostly by the heterochromatin and can carry, if at all, only a few genes which affect the taxonomic characters.
The otherwise close resemblances, however, reflect their close relationship, the differences in the sex determining mechanism being of recent origin as suggested by Jande (1960).
The Pleidae differs from the Notonectinae in the absence of the large size of the cell with small chromosomes, the m-chromosomes, regular meta phase I group pattern at the meiotic divisions and the Y chromosomes. These differences are sufficient enough to warrant a family status at par with the Notonectidae as suggested by China (1933) and Pendergrast (1957) . Summary 1. The present communication furnishes cytological information on the male meiosis in Plea frontalis Fieb. and P. metiadusa Dist. belonging to the family Pleidae (Heteroptera) which was so far unknown, cytologically.
2. The diploid number of chromosomes is twenty three in both the species and the sex determining mechanism is XO-type in the male.
3. The status of the Pleidae and Anisopinae (Notonectidae) has been discussed in the light of cytological data presented in this paper.
